Cyclin-dependent protein kinase 2 activity is required for mitochondrial translocation of Bax and disruption of mitochondrial transmembrane potential during etoposide-induced apoptosis.
Previous studies have suggested that upregulation of Cyclin A-dependent protein kinase 2 (Cdk2) activity is an essential event in apoptotic progression and the mitochondrial permeability transition in human cancer cells. Here, we show that upregulated Cyclin A/Cdk2 activity precedes the proteolytic cleavage of PARP and is correlated with the mitochondrial translocation of Bax and the loss of mitochondrial transmembrane potential (Deltapsim) during etoposide-induced apoptosis in human cervical adenocarcinoma (HeLa) cells. Etoposide-induced apoptotic cell death is efficiently prevented in cells that overexpress a dominant negative mutant of Cdk2 (Cdk2-dn) or p21(WAF1/CIP1), a specific Cdk inhibitor. Conversely, apoptotic cell death is promoted in Cyclin A-expressing cells. Disruption of the mitochondrial transmembrane potential in etoposide-induced cells is prevented in cells that overexpress Cdk2-dn or p21(WAF1/CIP1), while this transition is prominently promoted in Cyclin A-expressing cells. We screened for mitochondrial Cdk2 targets in the etoposide-induced cells and found that the mitochondrial level of Bax is elevated by more than three fold in etoposide-treated cells and this elevation is effectively prevented in cells expressing Cdk2-dn under the same conditions. Thus, we suggest that Cdk2 activity is involved in the mitochondrial translocation of Bax, which plays an important role in the mitochondrial membrane permeability transition during apoptotic progression.